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(54)Tltle: PROCESS FOR RECOVERING INORGANIC COAGULANTS FROM WATER OR WASTE WATER TREAT- 
MENT SLUDGES 



(57) Abstract 



The invention is concerned with the recovery of inorganic coagulants used in water or waste water treatment processes 
from the coagulant-containing sludges produced in such processes. The method consists of the following steps: 1) treatment of 
the sludge with acidic or alkaline material as appropriate in order to dissolve the coagulant; 2) adjustment of liquor pH to 2 - 3, if 
necessary; 3) addition of polyelectrolyte and optionally a solid adsorbent to the liquor to cause precipitation of some impurities; 
4) separation of the liquor containing dissolved coagulant from the residue; 5) contact of the supernatant from step 4 with a posi- 
tively charged and/or hydrophobic solid adsorbent to remove soluble organic materials. The process described has the dual ben- 
efit of reducing the volume of sludge for disposal, and reducing the amount of fresh coagulant needed and hence saving on coag- 
ulant costs. 
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Process for recovering inorganic coagulants from water or waste water treatment sludges. 

This invention is concerned with the recovery for recycling of inorganic coagulants used 
5 in water or waste water treatment processes from the coagulant-containing sludges 
produced in such processes. The process described has the dual benefit of reducing the 
volume of sludge for disposal, and reducing the amount of fresh coagulant needed and 
hence saving on coagulant costs. 

10 Bibliographic details of the publications referred to in this specification are collected at 
the end of the description. 

In order to satisfy the ever increasing thirst of our industrialised and urbanised societies, 
water authorities must turn to treatment of more and more polluted water sources using 
15 complex technologies. This creates a secondary problem - the disposal of 
residues/sludges formed as a result of the treatment. Usually such residues contain 
substantial quantities of inorganic coagulant such as aluminium or ferric hydroxides 
which create much bulk and make the sludge less than beneficial to the environment into 
which it is discharged. 

20 

Coagulants are used to encourage the agglomeration of colloidal impurities in many 
water/wastewater purification processes; commonly the agglomerated impurities are then 
removed from the product water by sedimentation or filtration. The coagulants may be 
either organic or inorganic in nature. The inorganic coagulants are usually based on iron 
25 or aluminium, most commonly used are aluminium sulphate (alum) or ferric sulphate or 
chloride. 

Past attempts to recover and reuse alum in conventional water treatment processes were 
usually motivated by problems associated with the handling and disposal of the 
30 aluminium hydroxide containing sludges. Recovery of alum reduces the amount of solids 
and improves the dewatering and filtration characteristics of the residue. Reuse of the 
recovered alum also reduces the chemical cost. 



SUBSTITUTE SHEET 



WO 94/00394 PCT/AU93/00281 

- 3 - 

alkali there are a number of problems to overcome. Firstly, the amount of acid or alkali 
required is affected by both the amount of water present and the age of the sludge. 
Because the cheap dewatering processes are slow the sludge ages during the process. 
Secondly, during redissolution, organic acids and heavy metals are liberated if present in 
5 the residue. Aged sludge requires lower pH for redissolution of the polymerised 
aluminium hydroxide which also increases the concentration of other undesirable 
components in the recovered stream. In the present state of the art only approximately 
50-70% of the recovered coagulant can be reused safely. 

10 To improve the aluminium recovery rate and to enhance its separation from impurities, 
techniques such as liquid ion exchange electrochemical coagulant regeneration ^ 12 \ 
ultrafiltration and selective two-step aluminium recovery employing composite 
membrane * 14 \ have been evaluated in the laboratory. It remains to be seen whether such 
techniques are economic in a practical situation. 

15 

Thus there is a need for a simple technique which would allow recovery of the inorganic 
coagulant selectively, leaving the unwanted impurities, such as humic and fulvic acids, 
behind. We have discovered a relatively simple separation process that meets this need 
and which may be incorporated into water treatment plants that use inorganic coagulants. 

20 

Accordingly this invention provides a method for recovering inorganic coagulants from 
water/wastewater treatment sludges in a condition which enables effective reuse of the 
coagulant, which method comprises the following steps: 

1. Treatment of the sludge with acidic or alkaline material as appropriate in order to 
25 dissolve the coagulant. 

2. Precipitation of humic acids by adjustment of liquor pH (usually to 2 - 3 . 

3. Addition of polyelectrolyte and optionally a solid adsorbent to the liquor to cause 
precipitation of impurities. 

4. Separation of the liquor containing dissolved coagulant from the residue. 

30 5. Contact of the supernatant from step 4 with a positively charged and/or hydrophobic 
solid adsorbent to remove soluble organic materials. 
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Accordingly, in another aspect, this invention provides a process for recovery jof inorganic 
coagulant from water treatment sludges which comprises steps 1-5 above, followed by 
(as and when necessary) subjecting the impurity coated positively-charged PC/H 
Adsorbent to a physical process thereby to remove the coating of impurities from the 
5:. PC/H Adsorbent, separating the removed impurities from the PC/H Adsorbent and 
returning the cleaned PC/H Adsorbent to the process. 

The process of the invention is further described in the following non-limiting examples. 
10 EXAMPLE 1 

A water treatment sludge was treated at pH 2.5 using dilute sulphuric acid. The liquor 
was then separated from the sludge and treated with polyelectrolyte to precipitate a 
second sludge. The supernatant from polyelectrolyte treatment was an aluminium rich 
solution with an initial colour of 460 PCU and a Total Organic Carbon (TOC) content 
15 of 190 mg/L. This solution was passed through columns of Amberlite IRA 910 in either 
the hydroxyl or sulphate form. The hydroxyl column eluent had an average colour of 100 
PCU and TOC 40mg/L; the sulphate column eluent had an average colour of 120 PCU 
and 50mg/L TOC. 

Each column passed all of the aluminium initially present. 

20 When the impurity coated resins were washed with water, the hydroxy! column released 
impurities equivalent to 55% of the initial colour and 42% of the TOC while the sulphate 
column released 28% of the colour and 24% of the TOC. Further treatment of each 
column with 0.5M NaOH released impurities equivalent to 45% of the initial colour and 
... 58% of the initial TOC from the hydroxyl column and 72% of the initial colour and 58% 

25 of the initial TOC from the sulphate column. 

EXAMPLE 2 

A sludge from the SIROFLOC® process was treated with acid at pH 2.5, a cationic 
polyelectrolyte was added to the supernatant from the acid treatment. A flocculant 
30 precipitate formed which was allowed to settle. The supernatant from the polyelectrolyte 
treatment had pH 2.95, an aluminium content of 317 mg/L, apparent colour = 1080 PCU, 
and TOC = 164 mg/L. 
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CLAIMS 

1. A method for recovering inorganic coagulants from water/wastewater treatment 
sludges in a condition which enables effective reuse of the coagulant, which method is 
characterised by the following steps: 

(1) treating the sludge with an acidic or alkaline material, as appropriate, in 
order to dissolve the coagulant to produce a liquor containing the dissolved 
coagulant from the sludge; 

(2) precipitating humic acids by adjustment of the pH of the liquor; 

(3) adding a polyelectrolyte, and optionally a solid adsorbent, to the liquor to 
cause precipitation of impurities; 

(4) separating the liquor containing dissolved coagulant from the residue; 

and 

(5) contacting the supernatant liquor from step (4) with a positively-charged 
and/or hydrophobic solid adsorbent to remove soluble organic materials. 

2. A method as claimed in Claim 1, characterised in that the impurity coated 
positively-charged and/or hydrophobic solid adsorbent ("PC/H adsorbent") obtained in 
step (5) is subjected to a physical process to remove the coating of impurities from the 

20 PC/H adsorbent, the removed impurities are separated from the PC/H adsorbent and the 
cleaned PC/H adsorbent is returned to process step (5). 

3. A method as claimed in Claim 1 or Claim 2, characterised in that the 
polyelectrolyte is an anionic polyelectrolyte. 

25 

4. A method as claimed in any one of the preceding Claims, characterised in that the 
the adsorbent for step (3) is a natural or artificial clay mineral or a particulate carbon. 

30 

5. A method as claimed in any one of the preceding Claims, characterised in that the 
positively charged and/or hydrophobic adsorbent (the "PC/H Adsorbent") used in step (5) 
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